INTRODUCTION
Multiple Chemical Sensitivity (MCS) is described as a complex condition that involves a set of symptoms attributed to exposure to extremely low levels of a wide variety of environmental chemical 1 mechanism or modes of action of MCS 8 . In addition, methods of diagnosis and treatment have not yet been agreed upon by the medical profession 9, 10 .
Given the uncertainty regarding the mechanisms, criteria for diagnosis and treatment methods of MCS 11, 12 there is the need to review new research on MCS to improve the understanding, prevention and treatment of MCS. However, these calls for further investigations have determined priority areas for scientific and research community in the field of health and the environment. Elucidate the biological basis of MCS 13 provide guidelines for clinical diagnosis and improve treatment option 14 . It must also identify the natural history and the true prevalence of this condition 15 .
The aim of this review is to update the available evidence in the scientific literature.
METHODOLOGY
A systematic revision of the available evidence has been made. The search was done by consulting the following databases: Medline, Embase, The Cochrane Library and the Centre for Reviews and Dissemination (which include the Database of Abstracts of Reviews of Effects, the National Health Service Economic Evaluation and the Health Technology Assessment Database). We have also searched on specialized databases in this field: PsycINFO, Pubpsych, Toxline, OSH, Update and CISDOC. A description of the search strategies is available as supplementary material (upload file Annex 1). The publication date was set between 2010 and 2015, as a Spanish previous review was done in 2010. Two reviewers independently made the selection of recovered articles, applying to the inclusion and exclusion criteria for the definitive selection of studies. Inclusion criteria: Population based case control studies with results of prevalence or incidence of MCS; Original research publications with MCS patients in whom the effectiveness of intervention with one or more drugs or other therapeutic measures is studied; Studies that describe MCS symptoms; Qualitative studies that address physical, psychological and social impact, and quality of life; Narrative and editorial reviews that provide a novel approach or new working hypothesis in the research of MCS. Study exclusion criteria: Papers on the study of electromagnetic radiation; Population with different primary diagnosis of MCS; Studies with different main problem of MCS; Studies dealing MCS but do not respond to the area of interest. Due to heterogeneity of the included studies no statistical analysis was performed (meta-analysis or quantitative synthesis).
RESULTS
There were identified 613 studies of which 27 were selected (figure 1 describes the PRISMA flow diagram) for the 5 analyzed clinical areas: 1) Epidemiology, 2) Clinical manifestations and co-morbid clinical conditions, 3) Diagnosis of MCS syndrome, 4) Physical, Psychological and Social impact on the Quality of Life 5) Therapeutic and prevention approaches for MCS Syndrome. Extensive description of included studies (Table 1) and reasons for excluded studies (Table 2 ) are also reported.
Epidemiology:
In the observational study done by Lee et al. 2013 16 a prevalence of 19.1% of MCS in allergic population is estimated and established risk factors change of address and use household cleaning products. The study of Nogué et al. 2011 17 estimated prevalence in the Spanish population between 0.02% and 0.04%. association with more severe groups compared to the group that does not mind any of the exposures included in the questionnaire on MCS. Individuals relate chemical sensitivity not show an increase in allergic reactions. Katerndahl et al. 2012 22 evaluate the prevalence of chemical intolerance, comorbidities and psychiatric disorders in patients with Primary care setting. They are linear relationship between the number of mental disorders and the prevalence of chemical intolerance, stressing that primary care centers, chemical intolerance, is often unrecognized, still prevalent in lowincome population, and frequently presented comorbidity with a large class medical and psychiatric conditions, having to make an active search for cases. They also highlight that psychiatric comorbidities contribute to functional limitations and increased use of health care. Skovbjerg et al. 2012 23,24 investigate the association between depressive symptoms and four domains related to idiopathic environmental intolerance (IEI), determining whether the association could be confused by the low social support and major life events. Significant correlations are moderate to high scales for symptoms of central nervous system (CNSS); mucosal symptoms (MUSS); consequences for social activities (CSAS); and chemical hypersensitivity (CHS). In addition, the features of personal perception and somatosensory amplification and regional perceptions are associated with IEI. It failed to show association between repressive coping style and IEI, either with alexithymia (inability to identify and verbalize the emotions), but with some properties of it, such as negative emotional reactions, defensiveness and difficulty identifying feelings. The cross-sectional study by Nordin et al. 2013 25 investigates whether sensitivity to environmental noise is related to the perception of stress and sensitivity to environmental odors, supporting the hypothesis that noise sensitivity is associated with perceived stress and sensitivity to smell.
Diagnosis of MCS:
Through a cross-sectional study, 26 evaluated questionnaire translation QEESI applied Danish population, verifying the reliability and validity, and sensitivity and specificity. The authors propose to investigate in the future the combined use of the scales "Chemical intolerance" and "impact on activities of daily living", because it is a shorter, but equally valid alternative to the QEESI complete questionnaire. Barnig et al. 2013 27 hypothesis review the pathophysiology of MCS and found no differences between healthy and sick people, or medical identification or cognitive development or serum cortisol. Martini et al. 2013 28 made an overview of MCS specifying the critical points of the case definition and diagnosis in relation to the workplace. They propose a diagnostic protocol for suspected MCS, including a first phase with detailed interview using several questionnaires, blood and urine analysis, the signs and indications of the patient and spirometry. A second phase is indicated when suspected MCS and no other diseases or other modified aspects exist. In these cases, the second phase consists of the following tests: psychological evaluation, neurophysiological, allergy testing, genetic polymorphisms, determine different chemicals, metals and other metabolites in biological samples, as well as research on the metabolism and the use of detoxifying agents. In the cross-sectional study of Mena et al. 2013 29 translated into Spanish the quick quiz exposure and environmental sensitivity (QEESI) and adapted to the Spanish population. The univariate analysis for the description of the population is made by comparing the median scores between diagnosed and undiagnosed MCS subjects, and assessing the internal consistency of the scales.
4. Physical, psychological and social impact. Quality of Life: Gibson et al. 2011 30 conducted a qualitative study to investigate the impact of MCS in their lives. Respondents refer social and occupational isolation; need to take many precautions; they indicate that a cultural effort is needed to create safe environments (work, cinema, transport, etc.) where you can interact with others. Moreover, refer incomprehension, ignorance about their sickness, loneliness, guilty fellness by high demand for maintaining relationships. It is mentioned that a solution may be to educate others about MCS, although not everyone shares this approach. They note that Internet and telephone help maintain social relations in the context of isolation caused by the disease. Finally, they report feeling outside world, as mere observers. In another qualitative study, Soderholm et al. 2011 31 intended to clarify how individuals experience living with sensory hyperreactivity (HRS), the impact on accessibility, economic security and social relations. According to the authors, the HRS is a form of intolerance to odors, including MCS and IEI. Difficulties are taking a shuttle, visit public buildings and facilities, and indicate that finding a suitable place to live is almost impossible. With regard to economic security: reduction of income due to the difficulty of living, increased expenses due to HRS, lack of support from the authorities, and difficulties to manage their finances. Finally, with regard to social relations, refer to: socializing has become difficult and traumatic, among other conditions. The study of Dupas et al. 2013 32 presents the social and labor implications for people with MCS, even losing the job.
MCS Therapeutic Approach:
In 2013 Genuis 33 presented as currently therapeutic alternatives, the use of desensitizing immunotherapy; Profile unfavorable risk / benefit of steroids and immunosuppressive drugs for the treatment of this syndrome; the lack of success of cognitive therapy and other commercial alternatives (Dynamic Neural Retraining System™) and; eliminating xenobiotics by physiological processes (the toxicokinetics phases of metabolism or biotransformation, and excretion) or exogenous interventions, that appear to decrease detoxification immune disorder, and improve clinical status. It indicated that physiological treatments are superior and sustainable compared to psychological therapies and highlights the role of Public Health and the work of health education. The study of Ralph et al. 2011 34 , regarding a case of a woman with MCS for permethrin, emphasizes environmental research as a tool to make the right treatment and prevention measures. In the same line Waddick 2011 35 highlighted, in a case report, the importance of lifestyle with avoidance of exposure through sustainable urban development. In the United States, Mischley et al. 2013 36 describe the results of the use of intranasal reduced glutathione (inGSH), highlighting the efficacy and safety of inGSH for respiratory and central nervous system diseases.
With a preventive strategy, a descriptive study was found, regarding a case of a woman diagnosed with MCS, investigating the clinical changes in relation to changes in exposure and re-exhibition to accidental contaminants. Environmental toxicological research specifically identified as causal origin of MCS clinic patient, accidental exposure to permethrin insecticide biocide properties, so that preventive measures are in line to avoid exposure to this chemical.
DISCUSSION AND CONCLUSION
In 1996 a WHO/IPCS Workshop has suggested to use as an appropriate descriptor of MCS the broader term "Idiopathic Environmental Intolerances (IEI)", in order to incorporate "a number of disorders sharing similar symptomatologies", and research was strongly encouraged 37 . MCS is an acquired disorder characterized by recurrent symptoms, referable to multiple organ systems, occurring in response to demonstrable exposure to many chemically unrelated compounds at doses below those established in the general population to cause harmful effects 38 .
Over 15% of the general population has mechanisms excessive response to certain chemicals or environmental stimuli and 5% of cases are pathological and exceed the adaptive capacity of the organism; MCS is an acquired disease, characterized by progressive loss of tolerance to the presence in the environment of various chemical agents 39 such as household cleaning products, colognes, perfumes, solvents or hydrocarbons 40 . In the middle of last century the first cases of these patients became ill when exposed to substances well below harmful levels to health were reported.
Sensitivity to chemicals is a toxicological concept 41 , contained in the dose-response relationship 42 . Sensitivity also includes the concept of hypersensitivity 43 , although controversy surrounds the nature of effects from very low exposures 44 . Research into the possible mechanisms of MCS is far from complete 45 .
Its etiology and pathophysiology remain a mystery, although several inconclusive theories are postulated. Therefore, the diagnosis is based on symptoms presented by patients, as there is no laboratory test blood or urine, and no specific complementary examination in order to confirm the diagnosis [46] [47] [48] [49] . The symptoms differ among individuals who have to change their lifestyle to cope with the disease 50, 51 .
A clear predominance of involvement in females (80%) and the most common chemicals for developing symptoms are household cleaning products and fragrances, toiletries and cosmetics is observed. That is why it has made out a literature review of the MCS and the search for evidence that would link these two variables; there has not been published 9, 52 .
Fragrances and other odorants could, however, be associated with symptoms as claimed by MCS symptomatics 53, 54 , because they are recognizable stimuli, but fragrance has not been demonstrated to be causal in the usual sense 55 .
Scientific Committee on Consumer Safety recently published (June 2012) an opinion on fragrance allergens in cosmetic products 56 . Fukuyama et al. used long-term sensitization followed by low-dose challenge to evaluate sensitization by well-known Th2 type sensitizers [trimellitic anhydride (TMA) and toluene diisocyanate (TDI)] and a Th1 type sensitizer [2,4-dinitrochlorobenzene (DNCB)]. This long-term sensitization method would be useful for detecting environmental chemical-related hypersensitivity 57 .
Even today, MCS is not part of the ICD-10 (International Classification of Diseases) although associated with various diseases 58 and pose a disability in activities of daily living of sufferers 59 and for workers [60] [61] [62] .
In conclusion, we can say that the uncertainty in the etiological attribution, not being clear causal origin of MCS is maintained. The update also notes that there is no clear diagnosis. More studies are presented to indicate the impact on quality of life. No specific measures found treatment except symptomatic measures. In the area of prevention, it is designated as primary preventive measure avoidance of exposure and re-exposure. 
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